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(71) We, NSM-Apfaratebao QmsSI number generator for producing random 

KoMMANDiKSSBExsGOAFT, of 51 AlzeycT Operating pulses for determining the posi- 

Strasse, Bingen, Rheia, Federal Republic dons of a plurality of indicator means of 

of Gennany; a German company do here- the gamiqg ^iparatus and for providixig a 

5 by dedaie the invendon, for whidi we pray county on a position counter corresponding SO 

that a patent may be granted to us, and the to tibe positions of die indicator means, a 

method by which it is to be performed, to pre-progxammed matrix connected to the 

be pardciuarly described in and by the fol- counter via an encoder and a decoder, for 

lowing statement: — identtfying whether there is a winning com* 

10 The present invendon concerns an appar- binadon associated ^iXh the count corres- 55 

atus for producing and identifying winning ponding to tiw positions of the mdicator 

combinations for a gaming apparatus offer- means. 

ing a prize and comprising a random num- Preferably, each indicator means has a 

her generator for producing chance depen- zero position indicator and an associated 

15 dent operating pulses. photo-ttansistor detector which photo- 60 
In conventional coiU'Cperated gaming transistor is connected to a position counter 
apparatus the random number generator via an AND gate coupled to a stop phase 
or the dicing mechanism determines the (DCl, DC2, DC3, DOi stop) and a corn- 
switching off moment and, consequendy, a mon OR gate; each indicator means being 

20 definite position for each of the indicator driven by a stepping motor adapted to be 65 
means carrying a plurality of game symbols. controHed by a control signal (DCIO, DC20, 
The portion of each indicator means is DC30, DC40) which is formed by linking 
scanned and may thus provide a winning the signal for driving each individual step- 
combination. Such a method of scanning ping motor during its predetermined operat- 

25 by way of scanning levers and locking ing time and the signal for driving the indi- 70 

discs is complicated to manufacture and vidual stepping motor during its operating 

involves considerable attrition of the indi- time, determined by the random number 

vidual parts. lia addition, the mechanical generator, and a signal dependent on the 

contacts used in such a method of scanning value of the random number is coupled 

30 lead to a relatively high fault liability, to die position counter the output of which 75 

Furthermore, the sequential course of the is connected to address registers which are 

individual steps of the method involves associated with the individual indicator 

a relatively great deal of time i.e*. the means, and are attached via code converters 

random number generator determines the and 1 out of 16 decoders to the program-* 

35 stopping moment of the individual indicator med matrix. - go 
means and then the possible winning comr Further preferably, each indicator means 
bination is determined by scanning. is driven by a common motor via friction 
Tlie object of the present invention is to dutches, each indicator means being coup- 
provide an apparatus of the above type led widi zero position indicator with an 

40 Yfidxh is as simple and as effid^t as pos- associated photo-transistor the output of 85 

dble. " which photo-transistor is connected to an . 

According to the preseiit invention there AND gate having another input from a stop " ' 

is provided apparatus for produdng and phase (DCl stop, DC2 stop, DC3 stop, DC4 

identifying winning combinations for a stop) the AND gate is coupled via a oom- 

45 gaming appamtns, oomprishig a random mon OR ^te to a position counter further- 90 
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more each indicator means being coupled 
with a position indicator for each position 
of the indicator means and havmg an associ- 
ated photo-transistor the output of which is 
5 connected to an AND gate which has 
another input from the stop phase (DCl 
stop^ DC2 stop, DCS stop, DC4 stop) is then 
connected via a common OR gate to an 
assodated AND gate, the other input of 

10 which is the random-dependent signal 
(RNC) input, to the position counter, the 
position counter is connected to the 5 Bit 
address registers associated with the indi- 
vidual indicator means, said registers being 

15 connected via bi-stable multi vibrators and 
corresponding AND gates and inverters to 
control signals (DCIO, DC20, DOG, DC40) 
which are formed by linking the signals for 
driving the individual indicator means dur- 

20 ing the predetermined operating time and 
the signals for driving the individual indi- 
cator means during the operating time 
determined by the random number gener- 
ator and the 5 Bit address registers are con- 

25 nected to a programmed matrix by way of 
code converters and 1 out of 16 decoders. 

The advantages achieved in accordance 
with the preset mvention reside more par- 
ticularly m the feature that the drcuit Is 

30 flexible and, due to its design, not Ihnited 
in the number of winning combinations. In 
addition it has no medianical contacts thus 
wurlng a high degree of rehability and, 
moreover, it cat serve equally well as the 

35 starting point for a remote indicating, 
system. The apparatus itself is simple and 
operates within a very short period, i.e., 
the entire process is electronic, die indicator 
means carrying a plurality of game symbols 

4Q only fulfilling the function of an indicating 
unit 

The present invention will be described 
further, by way of example, with reference 
to the accompanying drawing, in which:— 

45 ^'^S- 1 shows a first embodiment of a dr- 
cuit for carrying out the method of the 
present invradon in whidi the individual 
mdicator means are each driven by a step- 
ping motor: and 

50 Fig. 2 shows a second embodiment of a 
drcuit according to the invention, in which 
the indicator means are driven by means 
of a common motor. 
According to Fig. 1, a photo transistor 

55 2 having an attached amplifier 3, is assod- 
ated with an indicator means 1 . A zero posi- 
tion indicator 4 is present on the indicator 
means 1 so that the zero position can be 
scanned by the photo transistor 2. The driv- 

60 iBg motor for the indicator means 1 is a 
stepping motor 5 driven by pulses 6 from 
a pulse generator (not shown), via the OR 
pate 7 and the amplifier 8. The OR gate 7 
is open as long as a control signal DC20 

€5 is present at the OR gate 7 via an inverter 



9. The control signal DCIO Is produced by a 
circuit (not shown) which provides a drive 
signal for each individual stefsping motor, 
this drive signal for the stepping motor is 
connected during a predetermined operating 70 
time determined by the random number 
generator. At the end of the operating time, 
predetermined by the gaming system, a stop 
phase is produced which can be initiated 
either manually or automatically. The signal 75 
DCl Stop opens the AND gate 10, so that 
the signal from the zero position Indicator 
4, detected by the photo-transistor 2 and 
amplifier 3, and filtered by the action of the 
filter stage 11 then resets the position 80 
counter 13 through the reset input 14 via 
the OR gate 12. Thus the position counter 
13 operates synchronously with the indi- 
cator means 1. During the time in which 
the random number is not e^al to zero, 85 
a number is fed into the position counter 
13 and this corresponds to the position of 
the indicator means 1. If the externally 
produced random number is equal to zero, 
then a random-dependent signal RNC 90 
equals 1 and the control signal DCIO be- 
comes 0, thus the stepping motor 5 is braked 
at that moment. The signal RNC ensures 
that no ftirtber signal passes through the 
AND gate 16, to the position counter 13. 95 
Thus Ae number in the position counter 
corresponds to the portion of the indicator 
means I related to the zero position. By 
means of the negative going edge of the 
DCIO signal, the bistable multi-vibrator 17 109 
is set so that a "1" appears at its output 18 
and opens the AND gate 19, whereby the 
contents of the position counter 13 are fed 
into a 5 Bit address register 20. The bistable 
multi-vibrator is then reset by an externally 105 
produced reset operating signal v so that a 
"0" appears at its output 18, whereby the 
AND gate 19 is blocked, and the address 
register 20 Is switched to cydic operation 
via the inverter 21. The slide command is 110- 
given to the position counter 13 and the 5 
Bit address register 20 by the clock signal 
^i/^. The outputs of the 5 Bit address 
register 20 are connected to a code con- 
verter 22. In the code converter 22 the 5 115 
Bit signal is changed to a 4 Bit signal. The 
outputs of the code converter 22 lead to a 
1 out of 16 decoder 23. The outputs of the 
1 of 16 decoder 23 are coupled in a matrix 
24 to prize outputs 25. 12(^ 

The above-described cycle of the indicator 
means 1 is repeated with the other indicator 
means 26. 27, 28. Associated with the indi- 
cator means 26 are the photo-transistor 29, 
the amplifier 30 and the AND gate 31, 125 
associated with the mdicator means 27 are 
the photo transistor 32, the amplifier 33 and 
the AND gate 34, and associated with the 
indicator means 28 are the photo-transistor 
35, the amplifier 36 and the AND gate 130 
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37. The AND gates 31, 34. 37 are connected 
to the filter stage 11. The third input of the 
AND gates 31, 34, 37 is the particular jriiase 
DC2 stop, DC3 stop or DC4 stop associated 
5 with the indicator means 26, 27 and 28 
respectively. According to which indicator 
means 26, 27, 28 is now stopped, the posi- 
tion counter 13 is reset via the correspond- 
mg AND gate 31, 34, 37 and the OR gate 

10 12 via the reset input 14. 

If this resetting of the position counter 
13 is effected for example on account of the 
initiation of the phase DCS stop, then de> 
pendent on the random number a control 

*5 signal DC20 through the inverter 38 and the 
OR gate 39 is blocked, and the stepping 
motor 41 previously running with the pulse 
6 by way of the amph'fier 40 is stopped. A 
number corresponding to the position of the 

20 indicator means 26 is fed to the position 
counter 13 by means of the pulse 6 through 
the AND gate 16 synchronously with the 
position of the indicator means 26. This 
operation is completed when the signal 

25 DC20 is zero and the signal RNC is 1. The 
bistable multivibrator 42 is now set by the 
negative-going edge of the signal DC20 
«o that its output 43 becomes "1". Thus the 
AND gate 44 is opened for feeding the 

30 contents of the position counter 13 into 
the S Bit address register 45. Recording in 
the S Bit address is effected by means of the 
dock signal ^i/^,. After the contents of 
the position counter 13 are recorded ia the 

35 5 Bit address register 45, the bistable multi- 
vibrator 42 is reset by the external reset 
signal y so that the AND gate 44 is closed 
and the 5 Bit address register 45 is switched 
to cyclic operation by way of the inverter 

•40 46. A code converter 45 with a I out of 16 
decoder 48 is associated with this 5 Bit ad- 
dress register 45. The signal decoded 
through these stages is fed into the matrix 
24. 

45 K, therefore, the indicator means 27 or 
28, for example is stopped because of the 
phase Desktop or the phase DC4 stop, 
the precedmg operation is repeated by 
means of the circuit consisting of the com- 

50 poncnts 49, 50, 51. 52, 53, 54, 55. 56, 57, 
58 or by means of the circuit consisting of 
the components 59, 60. 61, 62, 63, 64, 65, 
66, 67, 68. 

The signals at the outputs of the decoders 
55 23, 48, 58, 68 are combined in the matrix 
24 into definite combinations so that output 
signals appear at one or more of the out- 
puts 25, some of which outputs are associ- 
ated with the award of a prize. 
€0 The indicator means of the embodiment 
acoordmg to Fig. 2 are driven by a common 
motor. The motor drives an intermediate 
.gear by way of two areolar bdts the driv- 
ing force is then transmitted to three driv- 
es Ing wheels by way of a toothed-belt. The 



driving wheels are the driving parts of the 
friction clutches for the drive of the indi- 
cator means. The components used in this 
embodiment, which correspond to those 
already described, have the same reference 70 
numerals. The indicator means 69 com- 
prises, apart from the zero position indi- 
cator 4, also a position indicator 73 for 
each possible position of the indicator 
means. If, for example, the phase DC! stop 75 
is initiated by an external drcuit, then a 
signal, filtered by means of the filter stage 
11, is fed through the AND gate 10 and the 
OR gate 12 to the return input 14 of the 
position counter 13 from the photo-transis- 80 
tor 2 and the amplifier 3. At the same time 
the AND gate 74 opens for the signals from 
the photo-transistor 75 scanning the position 
indicators 73 and conducted through the 
amplifier 76. The output of the AND gate 85 
74 leads through the OR gate 77 to the 
AND gate 16. The signal RNC opens, by 
way of the inverter 15, the AND gate 16 
for the signals coming from the OR gate 
77 until the extemaUy produced random 90 
number is equal to zero, and the signal 
RNC is equal to one, and the signal DCIO 
is equal to zero. Thus by means of the sig- 
nal DCIO and a drcuit (not shown), the 
uidicator means 69 is stopped. The content 95 
of the position counter 13 now corresponds 
to the position of the mdicator means 69 
relative to the zero position. The bistable 
multivibrator 17 is now set by the negative 
going edge of the signal DCIO so that a loo 
one appears at its output 18 which opens 
the AND §atc 19, whereby the content 
of the position counter 13 is fed into the 
5 Bit address register 20. After this opera- 
tion the bistable multivibrator 17 is reset by 105 
an externally produced operating signal y 
so that a zero appears at its output 18, 
whereby the AND gate 19 is blocked and 
the 5 Bit address register 20 is controlled 
for cyclic operation by way of the inverter 110 

21. The shift command is passed to the 
position counter 13 and the 5 Bit address 
register 20 by the dock sieoBl ^i/^i. The 
5 Bit address register 20 is connected 

by its output to a code converter 115 

22. Li the code converter 22 the 
5 Bit signal is converted to a 4 Bit 
signal. The outputs of the code converter 
22 lead to a 1 out of 16 decoder 23. The 
outputs of the 1 out of 16 decoder 23 are 120 
joined to form pri2» outputs 25 in a prize 
matrix 24. 

The above described cycle of the indi- 
cator means 69 is repeated with the other 
indicator means 70, 71, 72. Associated with 12$ 
the indicator means 70 is the photo-transis- 
tor 29, the amplifier 30 and the gate 31; 
associated with the indicator means 71 is the 
photo-transistor 32, the amplifier 33 and 
the AND gate 34 and associated with the 130 
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indicator means 72 is the photo-tnmsistor 
35, the ai^Mer 36 and the AND gate 37. 
Furthermore, the indicator means 70 is 
connected via the photo-tcansistor 78, the 

5 amiMer 84 and the AND gate 81, the 
Indicator means 71 is connected via the 
photo-transistor 79 the amplifier 85 and the 
AND gate 82, and the hidicator means 72 
IS connected via the photo-txanristor 8(^ 

10 the amplifier 86 aiid the AND gate 83 to 
the OR gate 77. 

The AND gates 31, 34, 37 are coupled 
to the filter stage 11. The third input of the 
AND gates 31, 34, 37 and the second inputs 

IS of the AND gates 81, 82, 83 are the par- 
ticQlar phase DC2 stop, DC3 stop and DC4 
stop associated with the respective indicator 
means 70, 71, 72. According to which indi< 
cator means 70, 71, 72, Is now stopped, the 

20 position counter 13 is reset via the corres- 
ponding AND gate 31, 34, 37 and the OR 
gate 12 via the return Input 14. The process 
is continued according to that of the pre- 
ceding embodiment so that, in turn, the 

25 signals on the outputs of the decoders 23, 
48, 58, 68 are combined in the matrix 24 
into definite combinations, whereby, if de- 
sired, one or more prize outputs 25 axe 
actuated. 

30 The two photo-transistocs associated with 
the particular indicator means are prefer- 
ably replaced functionally by a smg}e photo- 
tiansistor, due to the fact that a predeter- 
mined length may be given to the position 

35 pulses and a length differing from this 
length may be given to the zero position, 
and the particular position may then be 
obtained rrom the time ratio of these pulses 
to each other by means of a cnventional 

40 gate circuit 

The circuits are preferably designed in 
the MOS integrated circuit tedmique. 
WHAT WE CLAIM IS: — 

1. Apparatus for producing and identi- 
45 fying wiiming combinations for a gaming 

apparatus, comprism^ a random number 
goierator for producmg random operating 
pulses for determining the positions of a 
plundity of indicator means of the gaming 

50 apparatus and for providing a count, on a 
position counter corresponding to the posi- 
tions of the hidicator means, a pre- 
programmed matrix connected to the 
counter via an encoder and a decoder, for 

55 identifymg whether there is a winning com- 
bination associated with the count corres- 
pondmg to the positions of the indicator 
means. 

2. Apparatus as claimed in claim 1 in 
60 which each indicator means has a zero 

position incHcator and an associated photo- 
transistor detector, which photo-transstors 
are connected to the position counter via 
a re^ective AND gate controlled by a re- 
65 spective stop phase, and a common OR 



gate; each indicator means being driven by 
a stepping motor controlled by a control 
si^ial which connects a drive signal for 
driving each individual stepping motor dur- 
ing a predetermined operating time deter- 70* 
mmed by the random number generator, 
and a s^d depoident on the value of the 
random number is coupled to the position 
counter the output of which is connected 
to address registers whidi are associated 75 
with the mdividual mdicator means and are 
attached via code convenors and 1 out of 
16 decoders to the programmed matrix. 

3. Apparatus as dauned in clann 2, in 
which each stepping motor is driven by 80 
means of a common pulse via an OR £^te 
and an amplifier. 

4. Apparatus as claimed in daims 2 and 
3 in whidi ea^ OR gate is coimected by 

an inverter to each control si^al input 85 

5. Apparatus as claimed in clauns 2- 
4, in which the random-dependent signal is 
connected by an Inverter and an AND gate 
to the position counter. 

6. Apparatus as claimed in any one of 9Q 
claims 2-5, in whidi the position counter is 
connected by way of AND gates to 5 Bit 
address registers eadi AND gate having ai^ 
Input from a bi-stable multi^vibrator the 
state of which is determined by the control 95 
signal Input and an external operating 
signal mput, and an inverter is interposed 

in a connection between the bi-stable muhi- 
vibrators and the 5 Bit address registers. 

7. Apparatus as claimed in daim 1 100 
in which each indicator means is driven by 

a common motor via friction dutches, each 
indicator means having a zero position 
indicator with an assodated photo-transistor 
the output of whidi photo-transistor is con- 105 
nected to one input of an* AND gate, 
another input coming from a stop phase, 
the AND gate is coupled via a common OR 
gate to the position counter, furthermore, 
each indicator means has a position 110 
indicator for each position of the 
indicator means and has an associ- 
ated photo-transistor the output of which 
is connected to an AND gate which 
has another input from the stop phase and 115 
is then connected via a common OR gate 
to an associated AND gate, the other input 
of which is a random-dependent signal in- 
put, to the position counter, the position 
counter is connected to the 5 Bit address 120 
registers associated with the individual indi- 
cator means, said registers being connected 
to respective bi-stable multi-vibrators, AND 
^tes and inverters, controlled by control 
signals ^!ch also control the connection of 125 
the signals for driving the hidividual indi- 
cator means during the predetermmed 
operating time determined by the random 
number generator and the 5 Bit address 
registers are connected to a programmed 130 
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matrix bv way of code converters and 1 out 
16 deco(teis. 

8. Apparatus as daimed in dainis 2-7, 
in which the dreoit is designed as an inte* 

5 grated circuit. 

9. Apparatus for producing and identi- 
fying wuming combinations for a gam- 
ing apparatus substantially as herein de- 
scribed whh reference to and as Uiustxated 

10' in Fig. 1 of the accompainlnff drawmgs. 

10. Apparatus for prodacmg and laenti- 
lying winning combmations for a gaming 



apparatus substantially as herein descnbed 
with reference to and as iliu^ted in Ftg. 
2 of the accompanying drawings. IS 
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(71) We. NSM-A]^ARATEBAU GmbH 
KoMMAKDiTGESBLiscBAFr, of 51 Alzeyet 
Strasse. Bingen, Rhein, Federal Republic 
of Germany; a German company do here- 
5 by dedare the invention, for which we pray 
that a patent may be granted to us, and the 
method by whidi it is to be performed, to 
be particularly desoibed in and by the fol- 
lowing statement:— 

10 The present invention- concerns an appar- 
atus for producing and identifying winning 
combinations for a gaming apparatus offer- 
ing a prize and comprising a random num- 
ber generator for producing chance depen- 

15 dent operating pulses. 

In conventional coiii*dperated gaming 
apparatus the random number generator 
or the dicing mechanism determines the 
switching off moment and, omsequently, a 

20 definite position for each of the indicator 
means carrying a plurality of game symbols. 
The position of each indicator means is 
scanned and may thus provide a winning 
combination. Such a method of scanning 

25 by way of scanning levers and locking 
discs is complicated to manufacture and 
involves considerable attrition of the indi- 
vidual parts. In addition, the mechanical 
contacts used in such a method of scanning 

30 lead to a relatively high fault liability. 
Furthermore, the sequential course of the 
individual steps of the method involves 
a relatively great deal of time i.e., the 
random number generator determines the 

35 stopping moment of the individual indicator 
means and then the possible winning com^ 
bination is determined by scanning. 

The object of the present invention is to 
provide an apparatus of the above type 

40 which is as smiple and as efficient as pos- 
sible. 

According to the present invention there 
is provided apparatus for producing and 
identifying winning combinations for a 
45 gaming apparatus comprising a random 



number generator for producing random 
operating pulses for determining the posi- 
tions of a plurality of indicator means of 
the gaming apparatus and for providing a 
count, on a position counter corresponding 50 
to the positions of the indicator means, a 
pre-programmed matrix conneeted to the 
counter via an encoder and a decoder, for 
identifying whether there is a winning com- 
bination associated with the count oorres- 55 
ponding to the positions of the indicator 
means. 

Preferably, each indicator means has a 
zero position indicator and an associated 
photo-transistor detector which photo- 60 
transistor is connected to a position counter 
via an AND gate coupled to a stop phase 
(DCl, DC2, DC3, DC4 stop) and a com- 
mon OR gate; each indicator means being 
driven by a stepping motor adapted to be 65 
controlled by a control signal (DCIO, DC20, 
DC30, DC40) which is formed by linking 
the signal for driving each individual step- 
ping motor during its predetermined operat- 
ing time and the signal for driving the indi- 70 
vidual stepping motor during its operating 
time, determined by the random number 
generator, and a signal dependent on the 
value of the random number is coupled 
to the position counter the output of which 75 
is connected to address registers which are 
associated with the individual indicator 
meaos, and are attached via code converters 
and 1 out of 16 decoders to the program- 
med matrix. ' 80 

Further preferably, each indicator means 
is driven by a common motor via friction 
dutches, each indicator means being coup- 
led with zero position indicator witii an 
associated photo-transistor the output of 85 
which photo-transistor is connected to an . 
AND gate having another input from a stop " 
phase (DCl stop, DC2 stop, DCS stop, DC4 
stop) the AND gate is coupled via a com- 
mon OR gate to a position counter further- 90 
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more each indicator means being coupled 
with a position indicator for each position 
of the indicator means and having an associ- 
ated photo-transistor the output of which is 
5 connected to an AND gate which has 
another input from the stop phase (DCl 
stop, DC2 stop, DCS stop, DC4 stop) is then 
connected via a common OR gate to an 
associated AND gate, the other input of 

10 which is the random-dependent signal 
(RNC) input, to the position counter, the 
position counter is connected to the S Bit 
address registers associated with the indi- 
vidual indicator means, said registers being 

IS connected via bi-stable multi vibraton and 
corresponding AND gates and inverters to 
control signals (DCIO, DC20, DC30, DC40) 
which are formed by linking the signals for 
driving the individual indicator means dur- 

20 ing the predetermined operating time and 
the signals for driving the individual indi- 
cator means during the operating time 
determined by the random number gener- 
ator and the 5 Bit address registers are con- 

25 nected to a programmed matrix by way of 
code convertors and 1 out of 16 decoders. 

The advantages achieved in accordance 
with the present invention reside more par- 
ticularly in the feature that the circuit is 

30 flexible and, due to its design, not limited 
in the number of winning combinations. In 
addition it has no mechanical contacts thus 
ensuring a high degree of reliability and, 
moreover, it can serve equally well as the 

35 starting point for a remote indicating 
system. The apparatus itself is simple and' 
operates within a very short period, i.e., 
the entire process is electronic, the indicator 
means carrying a plurality of game symbols 

40 only fulfilling the function of an indicating 
unit. 

The present invention will be described 
further, by way of example, with reference 
to the accompanying drawings, in whidi: — 

45 Fig. 1 shows a first embodiment of a cir- 
cuit for carrying out the method of the 
present invwtion in which the individual 
mdicator means are each driven by a step- 
pmg motor: and 

SO Fi^. 2 shows a second embodiment of a 
drcuxt according to the invention, in which 
the indicator means are driven by means 
of a common motor. 
According to Fig. 1, a photo trandstor 

55 2 havin.Q an attached amplifier 3, is associ- 
ated with an indicator means 1, A zero posi- 
tion indicator 4 is present on the indicator 
means 1 so that the zero position can be 
scanned by the photo transistor 2. The driv- 

60 ing motor for the indicator means 1 is a 
stepping motor S driven by pulses 6 from 
a pulse generator (not shown), via the OR 
gate 7 and the amplifier 8. The OR gate 7 
is open as long as a control signal DCIO 

o5 is present at the OR gate 7 via an inverter 



9. The control signal DCIO is produced by a 
circuit (not shown) which provides a drive 
signal for each individual ste]}ping motor, 
this drhre signal for the stepping motor is 
connected during a predetermined operating 70 
time determined by the random number 
generator. At the end of the operating time, 
predetermined by the gaming system, a stop 
phase is produced which can be initiated 
either manually or automatically. The signal 75 
DCl Stop opens the AND gate 10. so that 
the signal from the zero position indicator 
4, detected by the photo-transistor 2 and 
amplifier 3, and filtered by the action of the 
filter stage 11 then resets the position 80 
counter 13 through the reset input 14 via 
the OR gate 12. Thus the position counter 
13 operates synchronously with the indi- 
cator means I, During the time in which 
the random number is not equal to zerOi 85 
a number is fed into the position counter 
13 and this corresponds to the position of 
the indicator means 1. If the externally 
produced random number is equal to zero, 
then a random-dependent signal RNC 90 
equals 1 and the control signal DCIO be- 
comes 0» thus the stepping motor 5 is braked 
at that moment. The signal RNC ensures 
that no further signal passes through the 
AND gate 16, to the position counter 13. 95 
Thus the number in the position counter 
corresponds to the position of the indicator 
means 1 related to the zero position. By 
means of the negative going edge of the 
DCIO signal, the bistable multi-vibrator 17 W 
IS set so that a "1" appean at its output 18 
and opens the AND gate 19, whereby the 
contents of the position counter 13 are fed 
into a 5 Bit address register 20. The bistable 
multi-vibrator is then reset by an externally 105 
produced reset operating signal v so that a 
"0" appears at its output 18, whereby the 
AND gate 19 is blocked, and the address 
register 20 is switched to cyclic operation 
via the inverter 21. The slide command is 110- 
given to the position counter 13 and the 5 
Bit address register 20 by the clock signal 
<^i/*2. The outputs of the 5 Bit address 
register 20 are connected to a code con- 
verter 22. In the code converter 22 the 5 115 
Bit signal is changed to a 4 Bit signal. The 
outputs of the code converter 22 lead to a 
1 out of 16 decoder 23. The outputs of the 
1 of 16 decoder 23 are coupled hi a matrix 
24 to prize outputs 25. ijQ: 

The above-described cycle of the indicator 
means 1 is repeated with the other indicator 
means 26, 27, 28. Associated with the indi- 
cator means 26 are the photo-transistor 29, 
the amplifier 30 and the AND gate 31, 125 
associated with the indicator means 27 are 
the photo transistor 32, the ampUfier 33 and 
the AND gate 34, and associated with the 
indicator means 28 are the photo-transistor 
35, the amplifier 36 and the AND gate 130 
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37. The AND gates 31, 34, 37 arc connected 
to the mter stage 11. The third input of the 
AND gates 31, 34, 37 is the particular phase 
DC2 stop, DC3 stop or DC4 stop associated 
5 with the indicator means 26, 27 and 28 
respectively. According to which indicator 
means 26, 27, 28 is now stopped, the posi* 
tion counter 13 is reset via the correspond- 
ing AND gate 31. 34, 37 and the OR gate 

W 12 via the reset input 14. 

If this resetting of the position counter 
13 is effected for example on accoimt of the 
initiation of the phase DC2 stop, then de- 
pendent on the random number a control 

*5 signal DC20 through the inverter 38 and the 
OR gate 39 is blocked, and the stepping 
motor 41 previously running with the pulse 
6 by way of the amplifier 40 is stopped, A 
number corresponding to the position of the 

20 indicator means 26 is fed to the position 
counter 13 by means of the pulse 6 through 
the AND gate 16 synchronously with the 
position of the indicator means 26. This 
operation is completed when the signal 

25 pC20 is zero and the signal RNC is 1. The 
bistable multivibrator 42 is now set by the 
negative-going edge of the signal DC20 
«o that its output 43 becomes "1". Thus the 
AND gate 44 is opened for feeding the 

30 contents of the position counter 13 into 
the 5 Bit address register 45. Recording in 
the 5 Bit address is effected by means of the 
clock signal ^x/^s. After the contents of 
the position counter 13 arc recorded in the 

35 5 Bit address register 45, the bistable multi- 
vibrator 42 is reset by the external reset 
signal y so that the AND gate 44 is closed 
and the 5 Bit address register 45 is switched 
to cyclic operation- by way of the inverter 

40 46. A code converter 45 with a 1 out of 16 
decoder 48 is associated with this 5 Bit ad- 
dress register 45. The signal decoded 
through these stages is fed into the matrix 
24. 

45 If, therefore, the indicator means 27 or 
28, for example is stopped because of the 
phase DC3— stop or ttie phase DC4 stop, 
the preceding operation is repeated by 
means of the circuit consisting of the com- 

50 ponents 49, 50, 51, 52, 53, 54, 55, 56, 57, 
58 or by means of the circuit consisting of 
the components 59, 60, 61, 62, 63, 64, 65, 
66,67,68. 

The signals at the outputs of the decoders 
55 23, 48, 58, 68 are commned in the matrix 
24 into definite combinations so that output 
signals appear at one or more of tite out- 
puts 25, some of which outputs are assoei- 
ated with the award of a prize. 
^0 The indicator means of the embodiment 
according to Fig. 2 are driven by a common 
motor. The motor drives an intermediate 
.gear by way of two circular belts the driv- 
ing force is then transmitted to three driv- 
ing wheels by way of a toothed-belt. The 



driving wheels are the driving parts of the 
friction clutches for the drive of the indi- 
cator means. The components used in this 
embodiment, which conespond to those 
already described, have the same reference 70 
numerals. The indicator means 69 com- 
prises, apart from the zero position indi- 
cator 4, also a position indicator 73 for 
each possible position of the indicator 
means. If, for example, the phase DCl stop 75 
is initiated by an external circuit, then a 
signal, filtered by means of tht filter stage 
11, is fed through the AND gate 10 and the 
OR gate 12 to the return input 14 of the 
position counter 13 from the photo-transis- 80 
tor 2 and the amplifier 3. At the same time 
the AND gate 74 opens for the signals from 
the photo-transistor 75 scanning the position 
indicators 73 and conducted through the 
amplifier 76, The output of the AND gate 85 
74 leads through the OR gate 77 to the 
AND gate 16. The signal RNC opens, by 
way of the inverter 15, the AND gate 16 
for the signals coming from the OR gate 
77 until the externally produced random 90 
number is equal to zero, and the signal 
RNC is equal to one, and the signal DCIO 
is equal to zero. Thus by means of the sig- 
nal DCIO and a circuit (not shown), the 
indicator means 69 is stopped. The content 95 
of the position counter 13 now corresponds 
to the position of the indicator means 69 
relative to the zero position. The bistable 
multivibrator 17 is now set by the negative 
going edge of the signal DCIO so that a loo 
one appears at its ou^ut 18 which opens 
the AND gate 19, whereby the content 
of the position counter 13 is fed into the 
5 Bit address register 20. After this opera- 
tion the bistable multivibrator 17 is reset by 105 
an externally produced operating signal y 
so that a zero appears at its output 18, 
whereby the AND gate 19 is blocked and 
the 5 Bit address register 20 is controlled 
for cyclic operation by way of the inverter 110 

21. The shift command is passed to the 
position counter 13 and the 5 Bit address 
register 20 by the clock si^ ^j/^^. The 
5 Bit address register 20 is connected 

by its output to a code converter US 

22. In the code converter 22 the 
5 Bit signal is converted to a 4 Bit 
signal. The outputs of the code converter 
22 lead to a 1 out of 16 decoder 23. The 
outputs of the 1 out of 16 decoder 23 are 120 
jomed to form prize outputs 25 in a prize 
matrix 24. 

The above described cycle of the indi- 
cator means 69 is repeated with the other 
indicator means 70, 71, 72. Associated with 125 
the indicator means 70 is the photo-transis- 
tor 29, the amplifier 30 and the gate 31; 
associated with the indicator means 71 is the 
photo-transistor 32, the amplifier 33 and 
the AND gate 34 and associated with the 130 
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indicator means 72 is the photo-transistor 
35, the amplifier 36 and the AND gate 37. 
Furthermore, the indicator means 70 is 
connected via the photo-transistor 78, the 

5 ampfifler 84 and me AND gate 81, the 
indicator means 71 is connected via the 
photo-transistor 79 the amplifier 85 and the 
AND gate 82, and the indicator means 72 
is connected via the photo-transistor 80, 

10 the amjMer 86 add the AND gate 83 to 
the OR gate 77. 

The AND gates 31, 34, 37 are coupled 
to the filter stage II. The third input of the 
AND gates 31, 34, 37 and the second inputs 

15 of the AND gates 81, 82, 83 axe the par- 
ticular phase DC2 stop, DC3 stop and DC4 
stop associated with the respective indicator 
means 70, 71, 72. According to which indi- 
cator means 70, 71, 72, is now stopped, the 

20 position counter 13 is reset via the corres* 
ponding AND gate 31, 34. 37 and the OR 
gate 12 via the return input 14. The process 
is continued according to that of tne pre- 
ceding embodiment so that, in turn, the 

25 signals on the outputs of the decoders 23, 
48, 58, 68 axe combmed in the matrix 24 
into definite combinations, whereby, if de» 
sired, one or more prize outputs 25 are 
actuated. 

30 The two photo^transistors associated with 
the particular indicator means are prefer- 
ably replaced functionally by a smgle photo- 
transistor, due to the fact that a predeter- 
mined length may be given to the position 

35 pulses and a length differing from this 
length may be given to the zero position, 
and the particular position may then be 
obtained from the time ratio of these pulses 
to each other by means of a cnvcntional 

40 gate circuit 

The circuits are preferably designed in 
the MOS integrated circuit tedinique. 
WHAT WE CLAIM IS: — 

1. Apparatus for producing and identi- 
45 fying winning combinations for a gaming 

apparatus, comprising a random number 
generator for producing random operating 
pulses for determining the positions of a 
plurality of indicator means of the gaming 

50 apparatus and for providing a coun^ on a 
position counter corresponding to the posi- 
tions of the indicator means, a pre- 
programmed matrix connected to the 
coimter via an encoder and a decoder, for 

55 identifying whether there is a wimung com- 
bination associated with the count corres- 
ponding to the positions of the indicator 
means. 

2. Apparatus as claimed in daim 1 in 
60 which each indicator means has a zero 

position indicator and an associated photo- 
transistor detector, which |)hoto-transistors 
are connected to the position counter via 
a respective AND gate controlled by a re- 
65 spective stop phase, and a common OR 



gate; each indicator mdians being driven by 
a stepping motor controlled by a control 
signal which connects a drive signal for 
driving each individual stepj)mg motor dur- 
ing a pr^etermined operating time deter- 70- 
mmed by the random number generator, 
and a signal dependent on the value of the 
random number is coupled to the position 
counter the output of which is connected 
to address registers which are assodated 75 
with the mdividual indicator means and are 
attached via code convertors and 1 out of 
16 decoders to the programmed matrix. 

3. Apparatus as claimed in daun 2, in 
which each stepping motor is driven by 80 
means of a common pulse via an OR gate 
and an amplifier. 

4. Apparatus as claimed in daims 2 and 
3 in which each OR gate is connected by 
an inverter to each control signal input. 85 

5. Apparatus as daimed in claims 2- 
4, in which the random-dependent signal is 
connected by an inverter and an AND gate 
to the position counter. 

6. Apparatus as daimed in any one of 90 
daims 2-5, in which the position counter is 
connected by way of AND gates to 5 Bit 
address registers each AND gate having an 
input from a bi-stable multi-vibrator the 
state of which is determined by the control 95 
signal input and an external operating 
signal input, and an inverter is interposed 
in a connection between the bi-stable multi- 
vibrators and the 5 Bit address registers. 

7. Apparatus as daimed in claim 1 lOO 
in which each indicator means is driven by 
a common motor via friction dutches, each 
indicator means having a zero position 
indicator with an assodated photo-transistor 
the output of which photo-transistor is con- 105 
nected to one ini}ut of an- AND gate, 
another input coming from a stop phase, 
the AND gate is coupled via a common OR 
gate to the position counter, furthermore, 
each indicator means has a position 110 
indicator for each position of the 
indicator means and has an associ- 
ated photo-transistor the output of which 
is connected to an AND gate which 
has another input from the stop phase and 115 
is then connected via a common OR gate 
to an associated AND gate, the other input 
of which is a random-dependent signal in- 
put, to the position counter, the position 
counter is connected to the 5 Bit address 120 
registers associated with the hidividual indi- 
cator means, said registers being connected 
to respective bi-stable multi-vibrators» AND 
gates and inverters, controlled by control 
Sgnals which also control the connection of 125 
the signals for driving the individual indi- 
cator means during the predetermined 
operating time determined by the random 
number generator and the 5 Bit address 
registen are connected to a programmed 130 
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matdz by way of code converters and t out 
16 decoders. 

8. Apparatus as daimed in claims 2-1 , 
In whldi the drcolt Is designed as an inte- 

5 grated circuit, 

9. Apparatus fox producing and identi- 
fying ^craning combinations for a gam- 
ing apparatus substantially as herein de^ 
scribed with reference to and as illustrated 

10' in Fig. 1 of the accompanying drawings. 

10. Apparatus for producmg and identi- 
fying winiung combinations for a gaming 



apparatus substantially as herein described 
with reference to and as illustrated in Pig. 
2 of the accompanying drawings. 15 

POTTS, KERR & CO., 
Chartered Patent Agents, 
15, Hamilton Square, 

Birkenhead, 
Meneyslde, L41 6BR. 
and 

9, Warwick Court, 
London, WCIR 5DJ. 
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